INTRODUCTION {#sec1-1}
============

Menopause is the permanent cessation of menstruation resulting in the loss of ovarian follicle development.\[[@ref1][@ref2]\] The age at menopause appears to be genetically determined and is unaffected by race, socioeconomic status, age at menarche, or number of prior ovulations. Factors that are toxic to the ovary often result in an earlier age of menopause; for example, women who smoke experience an earlier menopause,\[[@ref3]\] etc. Women who have had surgery on their ovaries, or have had a hysterectomy, despite retention of their ovaries, may also experience early menopause.\[[@ref4]\]

Premature ovarian failure is defined as menopause before the age of 40 years. It may be idiopathic or associated with toxic exposure, chromosomal abnormality, or autoimmune disorder.

Although menopause is associated with changes in the hypothalamic and pituitary hormones that regulate the menstrual cycle, menopause is not a central event, but rather a primary ovarian failure. At the level of the ovary, there is a depletion of ovarian follicles. The ovary, therefore, is no longer able to respond to the pituitary hormones, that is, follicle-stimulating hormone (FSH) and luteinizing hormone (LH), and ovarian estrogen and progesterone production cease. Androgen production from the ovary continues beyond the menopausal transition because of sparing of the stromal compartment. Menopausal women continue to have low levels of circulating estrogens, principally from peripheral aromatization of ovarian and adrenal androgens. Adipose tissue is a major site of aromatization, so obesity affects many of the sequelae of menopause. The ovarian-hypothalamic-pituitary axis remains intact during the menopausal transition; thus, FSH levels rise in response to ovarian failure and the absence of negative feedback from the ovary. Atresia of the follicular apparatus, in particular the granulosa cells, results in reduced production of estrogen and inhibin, resulting in reduced inhibin levels and elevated FSH levels, a cardinal sign of menopause.

Menopausal transition, or 'perimenopause', is a defined period of time beginning with the onset of irregular menstrual cycles until the last menstrual period, and is marked by fluctuations in reproductive hormones.\[[@ref5]\] This period is characterized by menstrual irregularities; prolonged and heavy menstruation intermixed with episodes of amenorrhea, decreased fertility, vasomotor symptoms; and insomnia. Some of these symptoms may emerge 4 years before menses ceases.\[[@ref6]\] During the menopausal transition, estrogen levels decline and levels of FSH and LH increase. The menopausal transition is characterized by variable cycle lengths and missed menses, whereas the postmenopausal period is marked by amenorrhea. The menopausal transition begins with variability in menstrual cycle length accompanied by rising FSH levels and ends with the final menstrual period.

Menopause is defined retrospectively as the time of the final menstrual period, followed by 12 months of amenorrhea. Post-menopause describes the period following the final menses.\[[@ref7]\]

The ovary is a women\'s only source of oocytes, her primary source of estrogen and progesterone, and a major source of androgens. Menopause results in infertility secondary to oocyte depletion. Ovarian cessation of progesterone production appears to have no clinical consequences except for the increased risk of endometrial proliferation, hyperplasia, and cancer associated with continued endogenous estrogen production or administration of unopposed estrogen therapy in menopausal women.

The major consequences of menopause are related primarily to estrogen deficiency. It is very difficult to distinguish the consequences of estrogen deficiency from those of aging, as aging and menopause are inextricably linked.

Principal health concerns of menopausal women include vasomotor symptoms, urogenital atrophy, osteoporosis, cardiovascular disease, cancer, psychiatric symptoms, cognitive decline, and sexual problems. However, it has been difficult to distinguish between symptoms that result from loss of ovarian function and those from the aging process or from the socio-environmental stresses of midlife years. Many symptoms are found related to postmenopausal syndrome: Hot flushes, irritability, mood swings, insomnia, dry vagina, difficulty concentrating, mental confusion, stress incontinence, urge incontinence, osteoporotic symptoms, depression, headache, vasomotor symptoms, insomnia etc. They have been discussed below.

VASOMOTOR SYMPTOMS {#sec1-2}
==================

Vasomotor symptoms affect up to 75% of peri-menopausal women. Symptoms last for 1--2 years after menopause in most women, but may continue for up to 10 years or longer in others. Hot flushes are the primary reason women seek care at menopause. Hot flushes not only disturb women at work and interrupt daily activities, but also disrupt sleep.\[[@ref8]\] Many women report difficulty concentrating and emotional lability during the menopausal transition. Treatment of vasomotor symptoms should improve these cognitive and mood symptoms if they are secondary to sleep disruption and resulting daytime fatigue. The incidence of thyroid disease increases as women age; therefore, thyroid function tests should be performed if vasomotor symptoms are atypical or resistant to therapy.

The physiological mechanisms underlying hot flushes are incompletely understood. A central event, probably initiated in the hypothalamus, drives an increased core body temperature, metabolic rate, and skin temperature; this reaction results in peripheral vasodilation and sweating in some women. The central event may be triggered by noradrenergic, serotoninergic, or dopaminergic activation. Although an LH surge often occurs at the time of a hot flush, it is not causative because vasomotor symptoms also occur in women who have had their pituitary glands removed. Exactly what role estrogen plays in modulating these events is unknown. Vasomotor symptoms are a consequence of estrogen withdrawal, not simply estrogen deficiency.

Treatment {#sec2-1}
---------

Systemic estrogen therapy is the most effective treatment available for vasomotor symptoms and the associated sleep disturbance. Healthy women in the perimenopausal transition who are experiencing bothersome hot flushes but still menstruating may benefit from oral contraceptives. Very-low-dose estrogen therapy also effectively treats hot flushes for many women. Low-dose oral esterified and conjugated estrogens (0.3 mg daily)\[[@ref9][@ref10]\] or transdermal estradiol (0.025 mg weekly)\[[@ref11]\] often is effective and is associated with minimal side effects and endometrial stimulation. Progestin therapy must be given concurrently if a woman has not had a hysterectomy, although, with low-dose estrogen therapy, intermittent progestin treatment may be an option.

When estrogen is contraindicated, other options are available. Progestin therapy alone is an option for some women. Medroxyprogesterone acetate (MPA) (20 mg/day) and megestrol acetate (20 mg 2 times daily) effectively treat vasomotor symptoms.\[[@ref12]\] Several drugs that alter central neurotransmitter pathways also are effective. Agents that decrease central noradrenergic tone, such as clonidine, relieve hot flushes.\[[@ref13]\] Clonidine has been shown to significantly reduce vasomotor symptoms in randomized, placebo-controlled trials.\[[@ref14]\] It may be used orally (0.1--0.2 mg/day) or as a weekly transdermal patch (0.1 mg/day). Potential side effects include orthostatic hypotension and drowsiness.

Selective serotonin reuptake inhibitors (SSRIs) also are effective in relieving hot flushes. In a double-blind, randomized, placebo-controlled trial of paroxetine controlled release (12.5 and 25 mg/day), menopausal women with hot flushes experienced a significant reduction in both the frequency and severity of episodes.\[[@ref15]\] Hot flush composite scores decreased by 62% in the paroxetine group versus 38% in the placebo group. The actual hot flush frequency decreased by 3.3 hot flushes per day with paroxetine versus 1.8 on placebo. The improvement in vasomotor symptoms was independent of any significant change in mood or anxiety symptoms. Both doses were effective, but the lower dose was better tolerated. The most common side effects were headache, nausea, and insomnia. A modest improvement in symptoms also occurred in a randomized, double-blind, placebo-controlled, crossover trial of fluoxetine (20 mg/day).\[[@ref16]\] Not all studies showed an improvement in vasomotor symptoms with SSRIs. In a 9-month, double-blind, parallel-group trial, there was no significant improvement in hot flushes with either fluoxetine or citalopram (10--30 mg/day) compared with placebo.\[[@ref17]\]

Modulation of other central neurotransmitters with different antidepressants also may be effective, but have greater potential for adverse effects. Venlafaxine (75 mg/day), significantly reduced hot flushes in a controlled trial.\[[@ref18]\] Hot flush scores decreased 61% in the venlafaxine group compared with 27% in the placebo group. The active treatment group experienced significantly more side effects, including dry mouth, nausea, and anorexia.

Although often recommended, Vitamin E (800 IU/day) only minimally reduced hot flushes in a placebo-controlled, randomized, crossover trial.\[[@ref19]\]

Overweight women and those who smoke have more severe vasomotor symptoms than women of normal weight and nonsmokers. These findings provide additional reasons to encourage women to lose weight and stop smoking.\[[@ref20][@ref21]\]

UROGENITAL ATROPHY {#sec1-3}
==================

Urogenital atrophy results in vaginal dryness and pruritus, dyspareunia, dysuria, and urinary urgency. These common problems in menopausal women respond well to therapy.

Systemic estrogen therapy is effective for the relief of vaginal dryness, dyspareunia, and urinary symptoms. Another option is a topical application. Because systemic absorption is low, endometrial stimulation is minimal. Low-doses of estrogen cream (0.5 g) are effective when used only 1--3 times weekly.\[[@ref22]\] An estradiol vaginal tablet (25 μg) inserted twice weekly, which may be less messy and easier to use than estrogen cream.

Women using vaginal estrogen therapy should be asked to report any vaginal bleeding, and this bleeding should be evaluated thoroughly. Typically, systemic progestin therapy is not prescribed to women using low-dose vaginal estrogen.

Lubricants are a non-hormonal alternative for reducing discomfort with intercourse in the presence of urogenital atrophy.

Vaginal estrogen therapy appears to reduce urinary symptoms, such as frequency and urgency and has been shown to reduce the likelihood of recurrent urinary tract infections in postmenopausal women.\[[@ref23]\] The effect of estrogen therapy on urinary incontinence is unclear. Whereas the results of some studies suggest improvement in incontinence with estrogen therapy, others show a worsening of symptoms.\[[@ref24]\]

OSTEOPOROSIS {#sec1-4}
============

Musculoskeletal symptoms characterized by backache, fractures on minimal trauma, decreased height, and mobility are common due to osteoporosis. It is important to review a woman\'s risk factors for osteoporosis when making treatment decisions and to consider bone mineral density screening for high-risk women. Non-modifiable risk factors include age, Asian or Caucasian race, family history, small body frame, history of a prior fracture, early menopause, and prior oophorectomy. Modifiable risk factors include decreased intake of calcium and Vitamin D, smoking, and a sedentary lifestyle. Medical conditions associated with an increased risk of osteoporosis include anovulation during the reproductive years (e.g., secondary to excess exercise or an eating disorder), hyperthyroidism, hyperparathyroidism, chronic renal disease, and diseases requiring systemic corticosteroid use.

Counseling women to alter modifiable risk factors are important for both the prevention and treatment of osteoporosis. Many women have diets deficient in calcium and Vitamin D and will benefit from dietary changes and supplementation. Women should receive 1000--1500 mg of calcium and 400--800 IU of Vitamin D daily. This may be achieved through diet or vitamin and mineral supplementation. Reduction in the risk of osteoporosis is another of the many health benefits of smoking cessation and regular exercise. Treatment is indicated for all women with osteoporosis as well as for those with osteopenia and additional risk factors. Drug therapies for the prevention and treatment of osteoporosis are principally anti-resorptive drugs that reduce bone loss and anabolic agents that stimulate new bone formation.

Hormone therapy (HT) is effective in preventing and treating osteoporosis. In observational studies, estrogen therapy had been shown to reduce osteoporosis-related fractures by approximately 50% when started soon after menopause and continued long term. It also significantly decreases fracture rates in women with established disease.\[[@ref25]\] The Women\'s Health Initiative (WHI) randomized controlled trial confirmed a significant (34%) reduction in hip fractures in healthy women receiving HT (conjugated equine estrogen 0.625 mg with MPA 5 mg) after a mean follow-up of 5 years.\[[@ref26]\] Recent studies demonstrate that even very-low-dose estrogen therapy (estradiol 0.25 mg/day; conjugated equine estrogen 0.3 mg/day with MPA 1.5 mg/day; transdermal estradiol 0.025 mg/day), combined with calcium and Vitamin D, produce significant increases in bone mineral density compared with placebo.\[[@ref27][@ref28][@ref29]\]

Bisphosphonates, including alendronate (35--70 mg weekly), risedronate (35 mg weekly), and ibandronate (150 mg monthly) specifically inhibit bone resorption and are very effective for both osteoporosis prevention and treatment.\[[@ref30][@ref31]\]

Selective estrogen receptor modulators (SERMs) are compounds that act as both estrogen agonists and antagonists, depending on the tissue. Raloxifene (60 mg) is a SERM that has been approved for both the prevention and treatment of osteoporosis.\[[@ref32]\] Calcitonin nasal spray (200 IU) is another approved treatment for established osteoporosis.

DEPRESSION {#sec1-5}
==========

Although most women transition to menopause without experiencing psychiatric problems, an estimated 20% have depression at some point during menopause.\[[@ref33]\]

Studies of mood during menopause have generally revealed an increased risk of depression during perimenopause with a decrease in risk during postmenopausal years. The Penn Ovarian Aging Study, a cohort study, showed depressive symptoms increased during the menopausal transition, and decreased after menopause. The strongest predictor of depressed mood was a prior history of depression, along with fluctuations in reproductive hormone levels associated with depressed mood.\[[@ref34]\]

In a cross-sectional population survey from the Netherlands, 2103 women were asked to rate their symptoms of depression before menopause and 3.5 years later, during the menopausal transition. The women experienced most symptoms of depression during the menopausal transition. In the United States, a study of a community sample of women undergoing natural menopause also demonstrated an increase in depressive symptoms during perimenopause.\[[@ref35]\]

Investigators from the Harvard Study of Moods and Cycles recruited premenopausal women aged 36--44 years with no history of major depression and followed up these women for 9 years to detect new onsets of major depression. Women who entered peri-menopause were twice as likely as women who had not yet made the menopausal transition to have clinically significant depressive symptoms.\[[@ref36]\]

Pathophysiology {#sec2-2}
---------------

Depression during perimenopause is likely due to fluctuating and declining estrogen levels in part. Steroid hormones, such as estrogen, act in the central nervous system (CNS) by means of various mechanisms. For instance, they stimulate the synthesis of neurotransmitters, the expression of receptors, and influence membrane permeability.\[[@ref37]\]

Estrogen increases the effects of serotonin and norepinephrine, which are thought to be the neurotransmitters most related to the physiologic cause of depression. Among other mechanisms, estrogen decreases monoamine oxidase (MAO) activity in the CNS, hindering the breakdown of serotonin and norepinephrine.\[[@ref2]\] In addition, estrogen increases serotonin synthesis, upregulates 5-hydroxytryptamine (5-HT1) receptors, and downregulates 5-HT2 receptors. Estrogen also increases norepinephrine activity in the brain, perhaps by decreasing reuptake and degradation due to inhibition of the enzymes MAO and catechol-O-methyltransferase.\[[@ref38]\]

Although the precise mechanisms are yet unknown, regulation of serotonin and norepinephrine may change as estrogen levels fluctuate and thus contribute to depression. Because estrogen facilitates the actions of serotonin and norepinephrine, a decline in estrogen concentrations may, in turn, decrease levels of these hormones.\[[@ref2][@ref37][@ref38]\] Changes in estrogen levels, perhaps due to mechanisms involving these neurotransmitters, may be related to depressive symptoms in the menopausal transition of some women.

Hormonal changes {#sec2-3}
----------------

Depression seems to be significantly linked to times of hormonal change in women. Several observations and study data support this theory. For example, the disparity between rates of depression in women and men begins at puberty. Furthermore, hormonal changes are thought to be major contributors to premenstrual dysphoric disorder, as well as mood changes experienced in the postpartum period and at the menopausal transition.\[[@ref39][@ref40]\] Furthermore, estrogen affects both serotonin and norepinephrine, the 2 neurotransmitters thought to be most directly associated with depression.

Of note, absolute levels of gonadal hormones are not correlated with depression. Estrogen and progesterone levels do not distinguish a woman with depression from one without depression. When hormone concentrations were measured in peri-menopausal or postmenopausal women with depression, no abnormal levels were found.\[[@ref41]\] Rather, a certain subset of women seem to be predisposed to have mood disturbances triggered by hormonal fluctuations. This subset includes women with a history of mood disorders or of premenstrual and postpartum mood-related symptoms. The risk of depression appears to be higher during perimenopause, when hormone levels are changing, than during postmenopause, when estrogen and progesterone levels are low but stable.\[[@ref34][@ref37][@ref42]\]

Life stressors {#sec2-4}
--------------

Societal roles and expectations may contribute to the heightened rate of depression in women. Women with particular types of stressors seem to be at increased risk for perimenopausal depression. Such stressors include the following:\[[@ref33][@ref40]\]

Lack of social supportUnemploymentSurgical menopausePoor overall health status.

The dysphoric mood during the early perimenopausal transition is most common in women with relatively low educational status. Therefore, low levels of education may be a marker for other stressors, such as ongoing low socioeconomic status.\[[@ref43]\]

An Australian study of women transitioning to menopause revealed more depression in women with the following states:\[[@ref44]\]

Negative mood before menopauseNegative attitude toward menopause and agingSmokingLittle or no exerciseNo partnerPoor self-perceived healthNegative feelings toward partnerA number of perceived problemsInterpersonal stress.

Other stressors that tend to correspond with perimenopause and that are postulated to relate to depression include the following:

Onset of illness in self or othersCare of aging parentsChanges in employment.

Psychological or social conditions {#sec2-5}
----------------------------------

Numerous psychological and social theories have been proffered to explain why women may become depressed during perimenopause. Some of these are related to the following factors:

Change in the childbearing roleLoss of fertility, which may be associated with a loss of an essential meaning of lifeEmpty nest syndromeThe societal value of youth (in societies where age is valued, women tend to report having fewer symptoms at the menopause transition).

Pre-existing tendency to develop depression {#sec2-6}
-------------------------------------------

A personal or family history of major depression, postpartum depression, or premenstrual dysphoric disorder seem to be a major risk factor for depression in the perimenopausal period.\[[@ref33]\] However, the perimenopausal depressive syndrome is a risk even in women without a history of depression.

Treatment {#sec2-7}
---------

For major depression, standard antidepressants are first-line treatments. SSRIs are the antidepressants most commonly used in the treatment of perimenopausal depression.\[[@ref45]\] SSRIs are thought to be generally safe and effective. The onset of action is 4--6 weeks. They do pose a risk of serotonin syndrome, as well as several common adverse effects such as gastrointestinal effects (nausea, diarrhea, and anorexia), excessive sweating, decreased libido and/or anorgasmia, headache, jitteriness, dizziness, sedation or activation, insomnia, and akathisia.

Although results from studies of hormone treatments for depression have been inconsistent, such treatments have been helpful for managing depressive symptoms in peri-menopause, but not in the postmenopausal period.\[[@ref6][@ref46]\] For mild depression, hormone replacement therapy (HRT) alone may be appropriate. Estrogen (0.45--0.625 mg conjugated estrogen QD, 1.5--5 mg medroxyprogesterone QD) may be used when traditional antidepressants fail, when patients refuse psychotropic medications, or when patients experience other clinically significant vasomotor symptoms.\[[@ref46][@ref47]\] Data from several studies suggested that estrogen replacement therapy had antidepressant effects or that it enhanced the effects of antidepressant treatment in perimenopausal women.\[[@ref47][@ref48][@ref49][@ref50][@ref51][@ref52]\] Other studies did not show that estrogen adds to the effects of SSRIs.\[[@ref51][@ref53]\] Debate exists regarding whether the antidepressant effect of estrogen is attributable to the effect of estrogen on vasomotor symptoms. Some studies reveal an antidepressant benefit of estrogen only in women with vasomotor symptoms. Results of other studies suggest an independent antidepressant effect.\[[@ref54][@ref55]\] The effects of estrogen treatment have been studied in perimenopausal women without depression to see if it has a positive effect on mood or quality of life. Results from small studies have suggested a small positive impact on mood.\[[@ref56][@ref57]\] However, most data suggest that, among healthy women without depression, estrogen has no favorable effect on quality of life or mood.\[[@ref54][@ref58][@ref59]\]

Negative anticipation of menopause seems to be associated with elevated rates of depression and physical symptoms of menopause. Educational groups that help women learn what to expect during menopause decrease anxiety, depression, and irritability, both immediately after the group therapy and 1-year later.\[[@ref60]\]

COGNITIVE FUNCTIONS {#sec1-6}
===================

Memory problems are common complaints in perimenopausal and recent postmenopausal women. The increased frequency of cognitive complaints in menopausal women suggests that memory problems in this population are related to the menopause transition rather than to the aging process.\[[@ref61][@ref62]\] Clinical trials describing the enhancement of cognition with HRT support the etiologic role of estrogen in cognitive difficulties expressed by perimenopausal and recent postmenopausal women.\[[@ref63][@ref64][@ref65][@ref66]\] Specific cognitive domains (e.g., attention, verbal memory, and learning capacity) that may be influenced by the menopause transition have not been well characterized. The apparent relationship between the menopause transition and cognitive difficulties in some women suggests that such cognitive disturbance may be related to the hormonal changes of the menopause.\[[@ref67]\] Cognitive difficulties may be a consequence of sleep disruption secondary to nocturnal hot flushes or a result of the effects of the changing hormonal milieu in brain regions that influence cognition.

Women are at greater risk for developing Alzheimer\'s disease than men. Several small trials and observational studies have suggested that HT use may decrease the risk of Alzheimer disease.\[[@ref67]\] A randomized, controlled study in women with mild to moderate Alzheimer disease, however, showed that 1-year of estrogen treatment neither slowed disease progression nor improved cognition.\[[@ref68]\] The effect of HT on cognitive function in women without dementia was studied in the WHI Memory Study (WHIMS), a randomized, double-blind, placebo-controlled trial of women aged 65 years or older enrolled in the WHI trial. In contrast to the findings of observational studies, women randomized to HT in WHIMS experienced a significant twofold increased risk of dementia, most commonly Alzheimer disease.\[[@ref69]\] In addition, HT use was associated with an adverse effect on cognition. Compared with placebo-treated women, women in the HT group scored significantly lower on the Modified Mini-Mental State Examination.\[[@ref70]\] Given the increased incidence of stroke identified in HT users in the WHI trial, it is possible that small, undetected cerebrovascular events were more likely to occur in the HT group, increasing the risk of dementia.

SEXUAL DYSFUNCTION {#sec1-7}
==================

Many women experience sexual dysfunction during menopause, although the exact incidence and etiology are unknown. Sexual dysfunction may involve decreased interest or desire to initiate activity, as well as decreased arousal or ability to achieve an orgasm during sexual relations. The etiology of sexual dysfunction often is multifactorial, including psychological problems such as depression or anxiety disorders, conflict within the relationship, issues relating to prior physical or sexual abuse, medication use, or physical problems that make sexual activity uncomfortable, such as endometriosis or atrophic vaginitis.

Female sexual dysfunction after menopause is a complex problem with many etiologies. Careful evaluation of physiological, psychological, lifestyle, and relationship variables is required to optimize therapy. Treatment of anxiety and depression, adjustment of antidepressant medication, and relationship counseling may improve sexual function. Specific exercises and activities, often performed under the guidance of a sex therapist, help many women and couples with sexual dysfunction. Specific treatment of genitourinary atrophy with systemic or local vaginal estrogen therapy or vaginal lubricants effectively reduces dyspareunia and may improve sexual arousal and response. Sildenafil citrate was ineffective in a large randomized, double-blind, placebo-controlled study of women with sexual dysfunction.\[[@ref71]\]

Androgen therapy may have a role in the treatment of sexual dysfunction in menopausal women who have low androgen levels and no other identifiable cause for their sexual problem.\[[@ref72]\]

In a double-blind, crossover study of surgically menopausal women, the administration of supraphysiologic doses of intramuscular testosterone resulted in significantly higher scores of sexual desire, fantasy, and arousal than did treatment with estradiol alone or placebo.\[[@ref73]\] In a double-blind, randomized study of the effects on libido of oral methyltestosterone (1.25 mg/day) combined with esterified estrogens (0.625 mg/day), women randomized to treatment with the estrogen-androgen combination reported significantly improved sexual interest and desire compared with women treated with estrogen alone.\[[@ref74]\] In randomized, double-blind, placebo-controlled studies of estrogen-treated women without ovaries who had sexual dysfunction, physiologic testosterone therapy administered by a transdermal patch resulted in significant increases in sexual activity and pleasure.\[[@ref75][@ref76]\]

Potential risks of androgen therapy include hirsutism, acne, irreversible deepening of the voice, and adverse changes in liver function and lipid levels. As most androgens are aromatized to estrogens, androgen therapy may pose the same risks as estrogen therapy.

PROBLEMS WITH SLEEP {#sec1-8}
===================

Insomnia occurs in 40--50% of women during the menopausal transition, and problems with sleep may or may not be connected to mood disorders.\[[@ref77]\] Women with insomnia are more likely than others to report problems such as anxiety, stress, tension, and depressive symptoms.

Sleep disturbances during menopause have been associated with estrogen deficiency, as exogenous estrogen has been shown to improve both subjective and objective sleep, attributed to a decrease in hot flushes. A recent study proposed elevated LH levels during late menopause produce poor sleep quality through a thermoregulatory mechanism, resulting in high core body temperatures.\[[@ref78]\] Whether the sleep problems are associated with age-related changes in sleep architecture, hormonal status or other symptoms of menopause (e.g., vasomotor symptoms) is unclear.

Rates of a sleep apnea increase with age, rising from 6.5% in women aged 30--39 years to 16% in women aged 50--60 years. The pathophysiology is not known, but theories include a relationship to postmenopausal weight gain or to decreased progesterone levels because progesterone stimulates respiration.\[[@ref79][@ref80]\] In addition to undergoing changes in estrogen and progesterone levels, postmenopausal women experience a decline in melatonin and growth hormone levels, both of which have effects on sleep.\[[@ref81]\]

Estrogen may be helpful in relieving vasomotor symptoms that disrupt sleep, or that may have a direct effect on sleep itself.\[[@ref80]\] In a study of postmenopausal women with hot flushes, night sweats, insomnia, anxiety, and/or mood swings, low-dose estrogen and low-dose micronized progesterone improved sleep to a greater extent than could be explained by a reduction in vasomotor symptoms.\[[@ref56]\]

COURSE OF SOME IMPORTANT PSYCHIATRIC DISORDERS DURING MENOPAUSE {#sec1-9}
===============================================================

Schizophrenia {#sec2-8}
-------------

In most cases, schizophrenia first manifests in young adulthood, with the rate of new cases declining in both male and female individuals after early adulthood. A second peak in the incidence of schizophrenia is noted among women aged 45--50 years; this second peak is not observed in men.\[[@ref82]\]

Some researchers have observed a worsening of the course of schizophrenia in women during the menopausal transition. These observations may suggest that estrogen plays a modulatory role in the pathophysiology of schizophrenia.\[[@ref46]\]

Bipolar disorder {#sec2-9}
----------------

Exacerbation of mood symptoms during menopause has been noted in women with the pre-existing bipolar disorder. Research has suggested that women with bipolar disorder have higher rates of depressive episodes during the menopausal transition. The frequency of depressive episodes in this population appears to be higher than during premenopausal years.\[[@ref83]\] Earlier studies suggested an increase in rapid cycling during the menopausal transition; however, this finding has not been reproduced.\[[@ref84]\]

Panic disorder {#sec2-10}
--------------

Panic disorder is common during perimenopause. New-onset panic disorder may occur during menopause, or pre-existing panic disorder may worsen. Panic disorder may be most common in women with many physical symptoms of menopause.\[[@ref85]\]

In a cross-sectional survey of 3369 postmenopausal women aged 50--79 years, panic attacks were most prevalent among women in the menopausal transition. Panic attacks were associated with negative life events, functional impairment, and medical comorbidity.\[[@ref86]\]

Obsessive-compulsive disorder {#sec2-11}
-----------------------------

New-onset obsessive-compulsive disorder (OCD), a relapse of OCD, or a change in OCD symptoms may occur during menopause. Fluctuations in OCD have been correlated with the menstrual cycle and with pregnancy, suggesting that hormone levels may contribute to the disorder.\[[@ref87]\]

STATUS OF HORMONE REPLACEMENT THERAPY {#sec1-10}
=====================================

Assessment of the risks versus the benefits of HRT has become a challenging task for the physicians. Controversial issues have surrounded the status of HRT for postmenopausal women lately. Several randomized controlled trials present contradicting evidence and have raised questions about the short-term risks of long-term benefits of HRT. Evidence from clinical trials like the WHI and The Heart and Estrogen/Progestin Replacement Study (HERS) trial does not support HRT use for prevention of cardiovascular disease. The association of HRT with cancer, stroke, cognition, cardiovascular disease, venous thromboembolism, osteoporosis, gallbladder disease is under scrutiny. The latest controversial results of randomized controlled trials in recent years have posed newer challenges for the physicians in prescribing HRT for postmenopausal women.

Controversial issues have surrounded the area of HRT for postmenopausal women in the past years. Many recent evidence-based studies have highlighted that HRT use led to a decreased risk of atherosclerosis, osteoporosis fractures, along with no significantly increased risk of breast cancer.\[[@ref88]\] In a study, low risks of colon cancer and Alzheimer\'s disease with HRT use were reported.\[[@ref89]\] Another analysis in 1994 revealed benefits exceeding the risks with estrogen replacement therapy.\[[@ref90]\] Improved longevity and decreased morbidity in 99% of US postmenopausal women morbidity were proposed by another decision analysis.\[[@ref91]\] The benefit in symptoms of menopause, improvement in quality of life, protection from cardiovascular disease and osteoporosis were some of the proposed benefits of HRT. However, in the past several years, evidence-based medicine has brought forward the results of several randomized double-blind placebo-controlled trials, especially the results of WHI study,\[[@ref26]\] which have radically affected routine prescribing of HRT in clinics. The randomized controlled trials present contradicting evidence and has raised questions about the short-term risks of long-term benefits of HRT.

Some of the risks are mentioned below: An increase in the risk of venous thromboembolism was reported in both WHI and HERS, with the highest risk in the 1^st^ year of use. Contradictory results have been reported in various studies for effects of HRT on the incidence of stoke. WHI study exhibited an increased risk whereas some other studies reported a protective effect. Estrogen is implicated in tumorogenesis in experimental animals.\[[@ref92]\] A meta-analysis of available data has shown an increased risk of breast carcinoma. The Collaborative Group on Hormonal Factors in Breast Cancer showed no significant increase in breast cancer risk in 52,000 women using HRT for \<5 years, however, in women in estrogen replacement therapy, for \>5 years, an increased risk was shown.\[[@ref93]\] Combined estrogen-progestin use has been associated with rather increased risk of breast cancer than estrogen used alone in various trials.\[[@ref94]\] Higher dosage and prolonged unopposed estrogen use have been associated with endometrial hyperplasia increasing the risk of endometrial cancer.\[[@ref95]\] There have been inconsistent results with HRT use in relation to ovarian and colorectal cancer. A direct carcinogenic action of HRT on ovarian cells to induce proliferation of ovarian cells has been confirmed. Amongst evidence-based studies, HERS study had shown no decrease in colorectal cancer risk in women which was contradicted by the results of WHI suggesting a decrease risk of colorectal cancer by estrogen. The Nurses' Health Study reported a positive association of HRT and cholecystitis in short-term users of HRT.

REVIEW OF INDIAN LITERATURE ON POSTMENOPAUSAL SYNDROME {#sec1-11}
======================================================

The average age of menopause in India is 47.5 years, with an average life expectancy of 71 years. Therefore, Indian women are likely to spend almost 23.5 years in menopause (Indian Menopause Society, 2007).

About 35--40% women between 40 and 65 years have been diagnosed to suffer from osteopenia and 8--30% suffer from osteoporosis. All women over 65 years have been found to suffer from osteopenia or osteoporosis (Indian Menopause Society, 2007).

A study\[[@ref96]\] found that Indian women are now attaining menopause as early as at the age of 30. It also puts them at a higher risk of being affected with osteoporosis, heart diseases, diabetes, hypertension, and breast cancer, says the study conducted by Bangalore\'s Institute for Social and Economic Change. The study said that women living in rural areas are more prone to "premature menopause." Natural menopause occurs between the ages of 45 and 55 years with a mean age of incidence around 51 years worldwide. The data for the study, which was based on the National Family Health Survey of 1998--1999, collected information from a sample of more than 90,000 married women aged between 15 and 49 and covering 99% of India\'s population living in 26 states. The report, which was presented in Parliament, has said that in India 3.1% of the women are already in menopause by the age of 30--34, and the incidence rises to 8% for the age bracket of 35--39 with menopause setting in quite rapidly after the age of forty. The study said that there are a higher number of illiterate women who are in premature menopause as against those who are educated.

There is a wide variation in the frequency with which women from different ethnic groups and different socioeconomic and educational backgrounds report the occurrence of symptoms associated with menopause.\[[@ref97]\] Socioeconomic status is an important determinant of health and nutritional status, as well as morbidity and mortality. The variables that affect the socioeconomic status are different in the urban and rural population. Musculoskeletal symptoms characterized by backache, fractures on minimal trauma, decreased height, and mobility are common due to osteoporosis. The most common symptoms observed in a study\[[@ref98]\] were musculoskeletal symptoms, which were seen in 98 (48%) subjects, followed by vasomotor symptoms, which were seen in 84 (42%) patients. Genitourinary symptoms like incontinence, frequency, urgency, difficulty in voiding etc., were seen in 52 patients, and psychological symptoms were seen in 45 patients. The study showed that perimenopausal women showed greater symptoms when compared to menopausal women. Another study\[[@ref99]\] also showed that menopausal symptoms peak at the perimenopausal period, followed by a decline in symptoms during the postmenopausal period. In contrast to the Srilankan study,\[[@ref100]\] an Indian study showed that vasomotor symptoms were more prevalent in the perimenopausal group, while musculoskeletal symptoms were common in the postmenopausal age group. One study\[[@ref101]\] showed that women of low socioeconomic status had a greater prevalence of biological and psychological symptoms. Another study\[[@ref102]\] demonstrated that women of the lower socioeconomic group have more severe menopausal symptoms and poorer subjective adaptation to daily life than women of the higher socioeconomic class. This is in contrast to the Indian study, which showed a greater prevalence of musculoskeletal and psychological symptoms in the middle socioeconomic group, while vasomotor symptoms were found to be more prevalent in the lower socioeconomic group. The difference found in the study could be due to sociocultural factors that are known to modify the experience of menopause and midlife.

A study\[[@ref103]\] observed low to moderate level of anxiety, depression, social dysfunction and somatic symptoms as well as psycho-social stress in middle-aged women working as school teacher. It was noted that level of these factors was comparatively higher in postmenopause group than during menopause group. However, as far as these psychological factors are concerned this study could not find statistically significant difference between the groups. According to the authors, one of the reasons of low and similar scoring between the groups may be due to the fact that these women were not psychological cases. In a study\[[@ref104]\] on 32 postmenopausal and 32 premenopausal patients aged between 40 and 55 years to investigate the anxiety and depression in postmenopausal women, the beck depression scale showed highly significant difference whereas, State-Trait Anxiety Inventory I and II showed no statistically significant difference and, therefore, concluded that depression rate is significantly higher in menopausal women. This study concluded that changes occurring in women during 40--60 years of age require proper attention. Working women preferably may require more care due to dual role responsibility. It may become slightly difficult to manage all activities with the same efficiency as before. That may cause feeling of guilt, irritation, stress etc., in these working women. Physical relaxation, emotional support, and essential care are needed for healthy living. Certain modifications in life-style and some programmed interventions can provide the enhancement of positive, healthy habits, reduce stress and can add quality to their life.

A study\[[@ref105]\] which analyzed a sample consisting of menopausal, premenopausal and postmenopausal women in the age range of 35--50 years using a two-stage screening procedure for identifying and screening psychiatric morbidity General Health Questionnaire and Standard Psychiatric Interview, found highest psychiatric co-morbidity in the menopausal group, in terms of age maximum number of cases with psychiatric co-morbidity were from 41 to 45 years. Menopausal women suffered more symptoms of menopause as well as psychiatric symptoms as compared to premenopausal women. Both set of symptoms was found to be less in the postmenopause group also. The most common reported symptoms in the group were depression, depressive thoughts, anxiety, and excessive concern about bodily functions. Supporting the findings of the earlier study\[[@ref106]\] the predominant symptom in menopausal women was depression.

Another study,\[[@ref107]\] including a sample of 30 married women in the age range of 39--52 years from middle socioeconomic group noted, mean age of menopause was 44.59 years and women reported problems like backache, uneasiness, fatigue, increased headache, hot flushes and sleep disturbances during the menopausal period. This study was on the perception of women towards physiological problems faced at menopause. It was revealed from this study that women who were undergoing menopause were suffering from more difficulties during the perimenopausal phase than the menopausal phase, this in turn can affect the mental health of women and thus may increase psychosocial problems in their life. In this study, 89% of women complained of hot flushes as short waves of hot sensations sweeping all over the body. It was also found that women complained more of backache, loss of sight, pain in joints and fatigue during the menopausal phase than the perimenopausal phase. The women in the perimenopausal phase perceived more physiological difficulties (irregular periods with the heavy menstrual flow) as compared to the menopausal women.

GAPS IN KNOWLEDGE AND FUTURE DIRECTIONS {#sec1-12}
=======================================

It has been difficult to distinguish between symptoms that result from loss of ovarian function and those from the aging process or from the socio-environmental stresses of midlife years. Symptoms which result from loss of ovarian function should resolve by hormone replacement, but it has not been found so. Further research is required in this direction.

Symptoms have variable onset in relation to menopause. Some women experience symptoms earlier during perimenopause while some experience them at a later time. When should treatment start is also (prophylaxis or management) an issue for debate.

As recent data from the WHI establish the risks of long-term HRT use, concern about using HRT, even as a short-term intervention, has increased substantially. Although HRT remains the first-line treatment for hot flushes, the WHI findings have drawn attention to nonhormonal treatments of hot flushes and other menopausal symptoms. Growing evidence to support the efficacy of serotonergic antidepressants and other psychoactive medications in the treatment for hot flushes suggests that nonhormonal interventions will prove important alternatives to HRT. As further evidence of the benefits of psychoactive medications for menopausal symptoms is established, the choice between using hormonal and nonhormonal therapies for the management of menopausal symptoms will continue to evolve.
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